Introduction
Despite the recent success of anti-HIV-1 therapy in controlling disease progression, HIV type-1 infection remains one of the most serious infectious diseases across the world. According to the Joint United Nation Program on HIV/AIDS (UNAIDS), an estimated 33.2 millions of people had been living with HIV worldwide as of December 2007, of these, 2.5 millions were children under 15 years of age [1] .
In Vietnam, the first case of HIV was diagnosed in 1990 and since then, prevalence has climbed steadily. The estimated number of people living with HIV in Vietnam had more than doubled between 2000 and 2005 from 120 000 to 260 000 [1] . Although newly acquired pediatric HIV infections have virtually been eliminated in the developed world, with mother-tochild transmission (MTCT) rates reduced to 1-2% since the advent of highly active antiretroviral therapy (HAART), pediatric HIV infection still remains a significant public health problem in developing countries, such as Vietnam. The number of HIV-infected children seeking health facilities, especially Children's Hospital 1, a central pediatric hospital responsible for treatment of children in Southern Vietnam, has been on the increase recently.
This study aimed to describe briefly the population of HIV-1 infected children who were hospitalized in Children Hospital 1, Ho Chi Minh City, Vietnam during October 2004 to September 2005, to determine subtypes/circulating recombinant forms (CRFs) of detected HIV-1 strains, and also to characterize their env C2/V3 gene.
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Materials and Methods
With ethical approval obtained from the Scientific Research Board of Children Hospital 1 in Vietnam and from the Ethical Committee of the University of Tokyo, Japan, the study was conducted on HIVinfected patients hospitalized in Children Hospital 1, Ho Chi Minh City, Vietnam during October 2004 to September 2005. After obtaining informed consent from the parents who signed permission for their children to participate in the study, whole blood samples were collected from 104 HIV-infected children during the study period. First, proviral HIV DNA was extracted from stored whole blood samples using DNAeasy Tissue Kit (TaKaRa, Tokyo, Japan) according to the manufacturer's protocol. HIV-1 env C2/V3 region was then amplified by nested PCR using two sets of primers, the outer primer pair:
0 (bases 6995-7022, and 7317-7345) [2] . The env C2/V3 PCR products were purified on QIAmp columns (Qiagen, Tokyo, Japan) and sequenced using the inner primers. Sequences were aligned with HIV-1 strains described previously of various subtypes available in GenBank databases. Tree was drawn using MEGA 3.1 program [3] . For HIV-1 subtyping, either sequence analysis of the env C2/V3 gene or PCR subtyping using subtype-specific primers as described previously [2] was used.
Results and Discussion
Of 104 infants and children enrolled in the study, 46 (44.2%) were male and 58 (55.8%) were female. Age distribution ranged from 1.5 months to 5 years, however, more than a half of patients were infants less than 6 months of age (57/104, 54.8%). For geographical distribution, the patients were from 21 provinces located in a half part of Southern Vietnam (data not shown). Of these, the three most industrialized provinces with largest numbers of patients were Ho Chi Minh City (44/104, 42.3%), Vung Tau (16/104, 15.3%) and Dong Nai (11/104, 10.6%). None of the patients was treated with anti-HIV drugs during their hospitalization. It is noted that a history of blood transfusion was recorded in two cases due to hemophilia or traffic accident. Although no direct evidence of HIV infection related to the history of blood transfusion was established in the two cases, the finding raises more concern about the safety of blood supply systems from HIV in Vietnam.
For subtyping, CRF01-AE was the sole circulating recombinant form found in 104 Vietnamese HIV-1 strains. The CRF01-AE was determined in 67 strains by using sequence analysis of env C2/V3 region, and that of the 37 remaining strains was identified by PCR subtyping due to the high cost of sequencing. The HIV-1 CRF01-AE viruses were also largely predominant found in cross-sectional molecular epidemiological studies previously conducted in Vietnam since 1996 [4] [5] [6] [7] [8] [9] [10] [11] [12] . The finding demonstrates that CRF01-AE is stably circulating in Vietnam.
Sequence analysis of the V3 loop showed that GPGQ tetramer was the most common V3 loop core motif identified in the HIV-1 strains studied (89.5%). Other motifs at the top of the V3 loop were GPGK (6%) and GPGR (4.5%). The motifs were preceded by either an isoleucine (I) (82.1%) or a methionine (M) (13.4%), valine (V) (3%), phenylalanine (F) (1.5%) residue (data not shown). The I residue is observed in reference CRF01-AE strains in Asia countries; while the M residue and V residue, which were only found in the north of Vietnam in previous studies [4, 6, 10] , were two amino-acid substitutions also identified in Southern Vietnam.
In the recent past, a study estimating the global and regional distribution of HIV-1 subtypes and recombinants in the period 2000-2004 was conducted [13] . The study combined molecular epidemiology data on HIV-1 subtype distribution in individual countries with WHO/UNAIDS estimates of HIV prevalence. This work generated important insights into the global spread of HIV variants and was found very useful by many people in the HIV field. The present study contributes useful data for new analyses in detecting trends in regional and global HIV subtype distribution.
In addition, this is the first study describing a special and sensitive population directly affected by HIV/AIDS epidemic in Vietnam, HIV-infected infants and children. It is also noted that all of the HIV-infected patients in this study did not receive antiretroviral drugs during the study period due to non-availability of anti-HIV drugs. This points to a real HIV-infected population in need of anti-HIV therapy and raises great concern about HIV-infected children in Vietnam.
